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HEIGHT CALIBRATION PROCESS 

FIELD 

0001. The invention relates generally to field of wireless 
networking and, particularly, to a height calibration process 
in a wireless location tracking network. 

BACKGROUND 

0002. A calibration is used to verify the accuracy of a 
calibrated device. The device may provide indication of its 
location, its altitude, timing related parameters, etc. It may be 
that the device may have been used for a long time without 
being calibrated. In Such scenario, the accuracy of the infor 
mation provided by the device may have degraded. For this 
reason, the calibration of the device may be in order. Prior art 
teaches that the device needs to be brought to a vicinity of a 
separate counter device that performs the calibration (cali 
brating device). The calibrating device and the calibrated 
device may be connected to each other via a wire, for 
example. Without calibration, a height sensor, for example, 
may be tracked in the wrong location or in the wrong floor of 
a building. 
0003. However, there are problems with the prior art 
teachings. The need to bring the calibrated device to a sepa 
rate calibrating device is both cumbersome and time consum 
ing. Furthermore, the calibrated device usually needs to be 
shut down during the calibration. 

BRIEF DESCRIPTION OF THE INVENTION 

0004 Embodiments of the invention seek to improve the 
calibration of a height sensor. 
0005 According to an aspect of the invention, there is 
provided a system as specified in claim 1. 
0006. According to an aspect of the invention, there are 
provided methods as specified in claims 11 and 13. 
0007 According to an aspect of the invention, there are 
provided apparatuses as specified in claims 15 and 17. 
0008 Embodiments of the invention are defined in the 
dependent claims. 

LIST OF DRAWINGS 

0009. In the following, the invention will be described in 
greater detail with reference to the embodiments and the 
accompanying drawings, in which 
0010 FIG. 1 presents location tracking network where the 
embodiments are applicable; 
0011 FIG. 2 shows a location network according to an 
embodiment; 
0012 FIG. 3 shows a location tracking network where a 
mobile tag is located in a wrong floor, 
0013 FIG. 4 illustrates block diagrams of apparatuses 
according to some embodiments; 
0014 FIGS. 5 to 7 present scenarios where a calibration 
process is carried out, according to some embodiments; and 
0015 FIGS. 8 to 10 depict signal flow diagrams regarding 
the calibration process, according to Some embodiments. 

DESCRIPTION OF EMBODIMENTS 

0016. The following embodiments are exemplary. 
Although the specification may refer to “an”, “one', or 
“some' embodiment(s) in several locations of the text, this 
does not necessarily mean that each reference is made to the 
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same embodiment(s), or that a particular feature only applies 
to a single embodiment. Single features of different embodi 
ments may also be combined to provide other embodiments. 
0017 FIG. 1 illustrates an exemplary layout of a building 
to which a location tracking system (LTS) may be applied. 
The LTS is particularly suitable for indoor location tracking, 
but the LTS may equally be utilized in outdoor applications. 
The layout of FIG. 1 illustrates a number of rooms with doors 
illustrated by discontinuations in the room walls, and a hall 
providing access from one room to another. People inside the 
building that are being location-tracked are represented by 
their user equipment or, as from now on called, mobile tags 
100, 102, 104, and 106. 
0018. The location tracking is enabled by disposing a plu 
rality of location tracking nodes (or LTS nodes or nodes) 120 
to 130 throughout the building where the location tracking is 
to be carried out. The LTS nodes 120 to 130 may be radio 
communication devices, each configured to provide a cover 
age area effectively defined by transmission power, for 
example, and the combined coverage areas of the LTS nodes 
120 to 130 cover the location tracking area. The LTS nodes 
120 to 130 may also form a network enabling data routing 
between the nodes 120 to 130 and through the nodes 120 to 
130. A location tracking apparatus or a module, that may be 
comprised in a LTS control apparatus, also known as the 
server of the LTS, controlling the operation parameter of the 
location tracking network, may be connected to the network 
of LTS nodes 120 to 130, and the location tracking apparatus 
may be configured to maintain locations of tracked objects 
and control the location tracking and other features of the 
LTS. The LTS control apparatus and the location tracking 
apparatus may be realized by a computer provided with Suit 
able communication equipment so as to enable a communi 
cation connection with the LTS nodes 120 to 130. The LTS 
control apparatus may be connected to a router via an Internet 
Protocol (IP) connection, and the router may be configured to 
connect to the network of LTS nodes 120 to 130 through 
another connection type, for example. The connection in the 
network of LTS nodes 120 to 130 may be configured to 
establish the network according to a Bluetooth technology, 
but it should be understood that other radio communication 
schemes may be used as well. 
0019. The locations of objects are tracked by tracking 
movement of tags 100 to 106 attached to the objects. As 
examples of the tags 100 to 106, a user tag may be carried by 
a person, and an asset tag may be attached to an asset. The 
asset may be any mobile or portable apparatus that is wanted 
to be tracked, e.g. a wheelchair, a computer, or expensive 
industrial testing equipment. The asset tag may equally be 
attached to a fixed apparatus, e.g. a safe, a projector, in order 
to detect attempted robbery. The different tags 100 to 106 
whose movement and location are tracked may be called 
generally mobile tags, although some of the tags 100 to 106 
may actually be in a Substantially fixed position. The location 
tracking may be based on a scheme where a mobile tag is 
configured to detect the closest LTS node and to transmit to 
the LTS control apparatus periodically a message comprising 
an identifier of the mobile tag and an identifier of the detected 
closest LTS node, or a plurality of detected LTS nodes. The 
message may be routed through the network of LTS nodes 
120 to 130 to the LTS control apparatus 200, or a control 
apparatus, as shown in FIG. 2. As the LTS control apparatus 
200 is provided with information on fixed locations of the 
LTS nodes, e.g. in a layout of the area, the LTS control 
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apparatus is able to associate the mobile tag with the LTS 
node on the basis of the received message and, thus, deter 
mine the location of the mobile tag and the object associated 
with the mobile tag. In another embodiment, an LTS node is 
configured to detect mobile tags in its coverage area and 
transmit periodically identifiers of detected mobile tags to the 
LTS control apparatus. Similarly, the LTS control apparatus 
200 may then determine the location of each mobile tag on the 
basis of the LTS nodes that have detected the mobile tag. The 
detection of the LTS nodes or mobile tags may be based on 
Bluetooth inquiry procedure. The LTS may, however, utilize 
another location tracking scheme and/or another communi 
cation scheme. 

0020 FIG.3 shows a scenario where a node 320A fixed to 
the wall of a first floor detects a mobile tag 300 located in a 
second floor. The second floor may also be equipped with a 
node 320B. However, due to obstacles between the mobile tag 
300 and the node 320B, the tag 300 may erroneously become 
located to the first floor. The floor material, shown with right 
leaning diagonal lines, between the first and the second floor 
may be made of a material which easily allows radio fre 
quency signals to penetrate. Therefore, the tag 300 may 
obtain a stronger signal from the node 320A than from the 
node 320B. Similarly, in the embodiment, where the nodes 
listen to the identifier being transmitted by the tag 300, the 
node 320A may obtain a stronger signal than the node 320B. 
Thus, the solidarrow between the tag 300 and the node 320A 
represents established location related communication, 
whereas the dashed arrow between the tag 300 and the node 
320B represents non-established location related communi 
cation as the signal strength is too weak, for example. As a 
result, the node 320A indicates the identifier of the tag 300 to 
the LTS control apparatus 340, or the tag 300 informs the 
identifier of the node 320A to the LTS control apparatus 340, 
for example. The LTS control apparatus 340 may know that 
the node 320A is located in the first floor from installation 
information and thus the LTS control apparatus 340 may 
assume that the tag 300 is located in the first floor. In other 
words, although the scenario of FIG.3 may somewhat accu 
rately indicate the location of the tag 300 in the horizontal 
plane, the tag 300 becomes located in the wrong floor, i.e. at 
the wrong height or elevation. 
0021. At least partly for the reasons described above it is 
proposed that a mobile tag 400, as shown in FIG.4, comprises 
a height sensor 410 configured estimate the height, i.e. the 
altitude, of the mobile tag 400 at a given time. The mobile tag 
400 may further indicate the estimated height to the at least 
one node the mobile tag 400 is communicating with. The 
height may be obtained by measuring air pressure by the 
height sensor, for example. The height sensor 410 may in an 
embodiment be an altimeter configured to detect the altitude 
of the mobile tag 400. The obtained height may then be 
indicated to at least one node by means of radio interface 
components, also known as communication circuitry 406. 
The node may then forward the indication to the LTS control 
apparatus 440, for example. This way the LTS control appa 
ratus 440, or the LTS control apparatus, may obtain knowl 
edge of the height where the mobile tag 400 is and may thus 
locate the mobile tag 400 in a certain floor, for example. This 
is advantageous so that erroneous location of the mobile tag 
400, as was shown in FIG. 3, may be avoided. However, it 
may occur that the height sensor 410 of the mobile tag 400 is 
not providing the correct height or at least not accurate height 
of the mobile tag 400. The inaccuracy may be due to a fact that 
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the height sensor 410 is not calibrated, for example. Or it may 
be that it has already been some time since the height sensor 
410 was previously calibrated to the correct height. However, 
taking the mobile tag 400 comprising the height sensor 410 to 
be calibrated in a separate calibration facility may be a cum 
berSome and time consuming task. 
0022. At least partly for this reason it is further proposed 
that at least one location tracking node of the plurality of 
location tracking nodes is a calibration node 420 configured 
to co-operate in carrying out a height calibration process 
during operation of the location tracking network. The cali 
bration node 420 may thus also perform the location tracking 
of the mobile tag, but in addition, the calibration node 420 is 
capable of co-operating in the calibration process of the 
height sensor 410 of the mobile tag 400. In other words, the 
calibration process may take place during the operation of the 
location tracking network. This may advantageously allow 
for uninterrupted location tracking of the mobile tag 420 and 
practically invisible calibration process from the user point of 
V1eW. 

0023 The calibration process may be at least with respect 
to height. In other words, the calibration process may aim in 
improving the probabilities that the height sensor 410 of the 
mobile tag 400 provides correct height values or that the 
correction to the height values provided by the mobile tag 400 
are correctable at the receiver. It may be that the height sensor 
410 is providing height values which are, for example, one 
meter off the correct height. In this case, calibration may be in 
order so that the height sensor 410 or the mobile tag 400 may 
apply the one meter correction to the estimated height. Alter 
natively, the apparatus receiving the indication of the esti 
mated height may apply the one meter correction to the 
received indication of the height of the mobile tag 400. 
0024. The co-operation by the calibration node 420 may 
comprise various aspects. In an embodiment, the calibration 
node 420 forwards data related to the calibration process 
between the mobile tag 400 and the LTS control apparatus 
440 of the location tracking network, wherein the LTS control 
apparatus 440 co-operates in carrying out the calibration pro 
cess. It may be that the calibration node 420 itself does not 
comprise any calibration means 432 but the LTS control 
apparatus, also known as the control apparatus, comprises 
calibration means 452 configured to carry out the calibration 
process. This may provide for a simple structure of the cali 
bration node 420 as the calibration process is mainly carried 
out it the mobile tag 400 and in the LTS control apparatus 440. 
This embodiment may also provide for centralized calibra 
tion process because the LTS control apparatus 440 of the 
location tracking network is also responsible of the calibra 
tion of the height sensor. 
0025. In another embodiment, the calibration node 420 
comprises the calibration means 432 configured to carry out 
the calibration process without calibration related input from 
the LTS control apparatus 440. This type of distributed cali 
bration process may provide for flexibility in the calibration 
process because each calibration node 420 comprising sepa 
rate calibration means 432 may be independently controlled. 
Also the LTS control apparatus 440 may have a simpler 
configuration with respect to the calibration process because 
the LTS control apparatus 440 may not need to be aware 
where and when the calibration process is carried out. This 
may allow the LTS control apparatus 440 to perform other 
functions, such as location tracking, at the same time as the 
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calibration node 420 performs the calibration process in co 
operation with the mobile tag 400. 
0026. As said, the height of each calibration node 420 may 
be known. In an embodiment, the height of each calibration 
node, and also possibly the height of other location tracking 
nodes which may not necessarily co-operate in carrying out 
the calibration process, may be known because they may be 
installed to fixed positions on the wall, for example. Thus, the 
installation height may be recorded and possibly stored in the 
memory 424 of the corresponding node. In addition, the 
memory 444 of the LTS control apparatus 440 may be 
updated to store Such height related information of the nodes. 
Alternatively or in addition to, each calibration node may be 
equipped with a height sensor, Such as an altimeter, that may 
measure the height of the calibration node. In this embodi 
ment, the memory may not be needed for storing the height 
related information. As the LTS nodes may also provide 
height information based on air pressure, for example, the 
location of the mobile tag 400 may be more accurately esti 
mated based on the height information from the LTS nodes 
and from the mobile tag 400. 
0027. In an embodiment, the calibration process is carried 
out without user intervention. This advantageously may pro 
vide that the user need not know that the mobile tag 400, 
comprising the height sensor 410, is at a point in time being 
calibrated. The user need not perform anything out of the 
ordinary as will be clear from at least some of the embodi 
ments described below. The user need not, for example, take 
the mobile tag to be calibrated in a separate location dedicated 
for calibration purposes. 
0028. In an embodiment, the height of the at least one 
calibration node 400 is known at a floor accuracy. In other 
words, the story of the building, where the calibration node 
420 is mounted, is significant, not the exact height of the node. 
This allows for more flexibility in measuring the height of the 
calibration node 400 because it needs to be known only at the 
floor accuracy. Also in many applications the mobile tag 400 
needs to be located only at the floor accuracy. According to 
this embodiment, the calibration process may also be carried 
out with the floor accuracy. For example, when the height 
estimated by the height sensor 410 of the mobile tag 400 
indicates a floor which is incorrect with respect to the floor 
where the mobile tag 400 is currently located, then the cali 
bration process may advantageously cause the height sensor 
to adjust its estimation of height to the correct direction. 
0029 FIG. 5 shows an embodiment where the calibration 
node 420 is configured to co-operate in carrying out the 
calibration process when the mobile tag 400 is in a location 
where the mobile tag 400 is in the coverage area 500 of the 
calibration node 420 and the mobile tag 400 is in the same 
floor as the calibration node. The mobile tag 400 is in the 
coverage area 500 of the calibration node 420 when the cali 
bration node 420 receives the identifier of the mobile tag 400 
which is broadcasted by the mobile tag 400. Alternatively, the 
mobile tag 400 may be said to be in the coverage area 500 of 
the calibration node 420 when the mobile tag 400 receives an 
identifier of the calibration node 420. Thus, the actual iden 
tifier reception need not take place by the calibration node 
420. In FIG. 5 the reference numeral 500 shows the coverage 
area of the calibration node 420A. When the tag 400 is within 
the coverage area 500, the tag 400 may be detectable by the 
calibration node 420A. 

0030. In the embodiment of FIG.5, the calibration process 
may be carried out at the floor accuracy. Therefore, when it is 
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known that the mobile tag 400 is at the same floor as the node 
420A, i.e. in the second floor, the calibration process may be 
carried out between the node 420A and the tag 400. Thus, 
even though, as shown in FIG.3, it may be that the tag 420 is 
in the coverage area of a calibration node 420B located in the 
first floor, the calibration process is not carried out by the 
calibration node 420B. This is shown with a dashed line in the 
FIG. 5, whereas a solid line between the calibration node 
420A and the tag 400 shows ongoing calibration process. 
0031. The calibration node 420A may obtain knowledge 
that the tag is in the same floor as the node 420A itselfin many 
ways. In an embodiment, the node 420A obtains this infor 
mation from the LTS control apparatus 440. The LTS control 
apparatus 440 may have obtained this information from the 
other LTS nodes, for example. That is, if several nodes indi 
cate that the tag 400 is in the second floor, then the LTS 
control apparatus 440 may accept such indication even 
though the node 420B may indicate otherwise. There may be 
a threshold set for the acceptance that the tag 400 is with a 
high probability in certain floor, for example. In another 
embodiment, the floor may be equipped with LTS nodes in 
certain locations such that the mobile tag 400 present in the 
same floor necessarily becomes located by one of the LTS 
nodes. Such location may be for example a doorframe before 
entering a room of the calibration node 420A. When the LTS 
nodes at the doorframe, for example, indicate that the tag 400 
is present in the floor, the LTS control apparatus 440 may then 
inform the calibration node 420A that calibration process at 
the floor accuracy may be triggered. In yet another embodi 
ment, upon detecting the mobile tag 400 by several calibra 
tion nodes 420A and 420B or upon detecting several calibra 
tion nodes 420A and 420B by the mobile tag 400, the 
calibration process may be carried out with the calibration 
node 420A obtaining or providing the strongest signal with 
respect to the mobile tag 400, i.e. among the signals between 
the mobile tag 400 and the calibration nodes 420A and 420B. 
This way it may be known with a high probability that the tag 
400 and the calibration node 420A are in the same floor. 

0032. In the embodiment of FIG. 5, the calibration process 
may comprise informing the mobile tag 400 of the floor where 
it is at that moment. Then the mobile tag 400 may correct the 
floor the mobile tag 400 has estimated to equal the received 
correct floor number. Alternative manners in performing the 
calibration procedure exist and they are detailed later. As a 
result, the floor indication by the height sensor 410 is, at least 
after the calibration process, correct. 
0033 More accurate calibration may be provided in the 
embodiment of FIG. 6A, wherein the calibration node 420 is 
configured to co-operate in carrying out the calibration pro 
cess when the mobile tag 400 is in a location where the mobile 
tag is in the coverage area of the calibration node 420 and the 
height of the mobile tag 400 with respect to the height of the 
calibration node 420 is known. This difference in height is 
shown with a reference numeral 600. The difference 600 in 
height may be known in various manners. In an embodiment, 
the mobile tag 400 may be placed in a location which may be 
Verified very accurately. Let us imagine a scenario where the 
tag 400 is coupled to a laptop and a user carries the laptop 
around the building. When the laptop is connected to an 
external display or to a charging apparatus, for example, the 
location of the laptop may be very accurately determined. 
This is because, in order to attach the laptop to the external 
display, a cord needs to be connected to the laptop and the 
cord has a limited length. The LTS node 420 or the LTS 
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control apparatus 440 may have knowledge of such locations 
where the end of the cord for the external display approxi 
mately is. As said, the LTS node 420 or the LTS control 
apparatus 440 may also have the knowledge of the exact 
height of each calibration node 420. This way the height 
difference 600 may be obtained. In another embodiment, 
there may be a plurality of nodes in one room, wherein the 
nodes are located in different heights. The node providing the 
strongest signal may be detected and the height of that node is 
taken as the height of the mobile tag 400. Thus, the difference 
600 may be known by comparing the heights of the calibra 
tion node 420 and the node providing/obtaining the strongest 
signal. Such comparison may be made at the 440 LTS control 
apparatus or at the calibration node 420. In yet another 
embodiment, the plurality of nodes in different heights may 
each be configured to transmit a signal to the mobile tag 400 
and the tag 400 may be configured to transmit the signal back 
to the node which transmitted it. The transmissions may take 
place rapidly one at a time or simultaneously. Rapidly here 
may denote in such a speed that the mobile tag 400 is sub 
stantially static during the time the transmissions are per 
formed. Such dedicated transmission from the mobile tag 400 
to the nodes may be performed by indicating the identifier of 
the transmitting node in the return signal. Alternatively, the 
mobile tag 400 may multicast or broadcast a signal to the 
nodes. The nodes may then each determine the round trip time 
of the signal. The plurality of nodes may be at the doorframe 
or a similar location, where it is known that the tag 400 
passing by or being static is not behind obstacles. The node 
obtaining the shortest round trip time may be determined as 
the one who is at the same height as the tag 400. As a result, 
the tag 420A may know the height difference 600 and, when 
obtaining the indication of the estimated height from the tag 
400, the node 420 may indicate a correction for the estimated 
height. This way the height sensor 410 of the mobile tag 400 
may be calibrated to the correct height. 
0034. In the embodiment as shown in FIG. 6B, at least one 
charging apparatus 602 comprises the calibration node 420, 
wherein the height sensor 410 is calibrated when the mobile 
tag 400 or an apparatus coupled to the mobile tag 400 is being 
charged by one of the at least one charging apparatus 602. As 
already above explained, the charging of the tag 400 or the 
apparatus coupled to the tag 400 may provide for accurate 
estimation of the height and location of mobile tag 400 
because a charging cord 604 is limited in length. There may 
also be such scenario where a laptop is mounted on a dock, 
wherein the dock has a charging output which receives a 
charging input of the laptop. In Such ascenario the tag 400 and 
the charging unit 602 become wirelessly coupled and when 
the calibration node 420 is comprised in the charging unit 602 
(i.e. the dock, for example), the exact height of the tag 400 is 
consequently obtained by the calibration node 420. This is 
due to the fact that the correct height of the mobile tag 400 is 
the same as the height of the calibration node 420 comprised 
in the charging apparatus 602. The embodiment of FIG. 6B 
may provide for user friendly calibration process as the user 
does not need to take the apparatus separately for calibration 
but only needs to bring the tag 400 or the apparatus coupled to 
the tag 400 for charging. This is something the user would 
inevitably do at some point. This way the calibration process 
inevitably takes place. The calibration process may be totally 
invisible to the user and requires no user intervention. 
0035. Further embodiment may be such wherein the at 
least one charging apparatus, such as possibly a wireless 
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charging unit, is equipped with a Hall probe utilizing mag 
netic fields emitted by the mobile tag 400 in order to accu 
rately locate the mobile tag being charged. Thus, when the 
user puts his mobile tag to a charging unit employing mag 
netic fields, the location of the tag 400 may be accurately 
determined because the location of the magnetic charger may 
be known in the LTS control apparatus or the magnetic 
charger may comprise the calibration node 420. It should be 
noted that in the embodiment of FIG. 6B, the calibration node 
420 may not necessarily need to be in the charger unit 602. It 
is enough if the LTS control apparatus 440 knows the height 
of Such charging apparatus and the height of the calibration 
node 420 at least somewhat accurately, as explained with 
respect to FIGS. 5 and 6A. The needed accuracy may be the 
floor accuracy, for example. 
0036 Alternatively or in addition to the at least one charg 
ing apparatus, Such as the charging unit 602 shown in FIG. 
6B, may be equipped with a wire connectable to the mobile 
tag 400. As a consequence, the calibration process may be 
very accurately performed by the calibration node 420. The 
calibration node 420 may also provide accurate horizontal 
location of the mobile tag 400 to the LTS control apparatus 
440 because the calibration node is one of the LTS nodes 
which Substantially simultaneously perform location track 
ing. It is advantageous to have the calibration process made 
by such LTS node because the LTS node may have accurate 
knowledge of the location of the mobile tag 400 which may be 
of use when performing the calibration process. 
0037. The mobile tag 400 may detect that a charger 602 
with calibration capability has been coupled to the mobile tag 
400 or to the apparatus carrying the mobile tag 400. Alterna 
tively, the calibration node 420 comprised in the charger 602 
or the LTS control apparatus 440 may detect that the mobile 
tag 400 is connected to the charger 602. After such detection, 
a calibration process may be carried out with respect to the 
connected mobile tag 400. An indication that the calibration 
process is to be carried out may then be given. 
0038. It should be noted that the mobile tag 400 and the 
LTS node 420 need not be in the same level when performing 
calibration process, as shown in FIG. 6A. It may be sufficient 
that the height difference between the LTS node 420 and the 
mobile tag 400 is detectable. Thus any location where the 
mobile tag 400 is accurately detectable in terms of its height 
may be sufficient. For example, it may be known that a node 
420 is mounted on a certain height, such as 1.45 meters for 
example, because this may be measured when the node 420 is 
mounted in the beginning. In addition, there may be such a 
place in the room comprising the LTS node 420 where the 
mobile tag 400 is accurately determined in terms of its height 
(and possibly horizontal location). Such place may be asso 
ciated with the charger unit 602, the hall probe, at least one 
LTS node 420 definitely in contact with the tag 400, etc. In 
one example, let us assume that the tag 400 is coupled to an 
identification unit which is needed to open a door in the 
building by bringing the identification unit in the vicinity of 
the door locking unit. As the height of the door locking unit is 
known, for example 1.20 meters, the relative difference may 
be obtained between the height of the tag (=1.20 m) and the 
height of the calibration node (=1.45 m) as 0.25 meters. It 
should be noted that the door locking unit need not comprise 
the calibration node 420 although it may do so. By knowing 
the relative difference (0.25 meters) between the calibration 
node 420 and the mobile tag (400), the calibration process 
may be carried out if the reported values of height provided by 
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the mobile tag 400 do not match the correct height value 
which is in this case 1.2 m (=1.45 m-0.25 m). 
0039. The calibration process may take place periodically 
or on a request. When the calibration process with respect to 
a specific mobile tag takes place periodically, the calibration 
node 420 may not perform the calibration process each time 
the mobile tag 400 is brought to such a location where the 
calibration process is possible to be carried out. For instance, 
if the charging of a laptop is made every three hours, the 
calibration process may not be performed each time the lap 
top is being charged but only every tenth time or only after a 
few days or weeks has passed since the last calibration pro 
cess. The periodicity of charging may be configured to the 
calibration nodes, for example, and adjusted if needed. The 
periodicity should be understood broadly to cover substan 
tially periodical operation. This is because the mobile tag 400, 
at the time for the next periodical calibration process is to take 
place, may not be operating or may be in Such a location 
where calibration by any calibration node 420 is not possible. 
In Such cases the calibration process may take place as soon as 
possible. The calibration process may also take place only on 
request. Such request may be placed by the mobile tag 400, by 
the calibration node 420 or by the LTS control apparatus 440. 
The request may be based on an assumption that the height 
sensor is not providing correct results. Such indication may 
be due to the fact that it has already been a long time, Such as 
months, from the last calibration process. Alternatively, the 
LTS control apparatus 440 may obtain indication that the 
height values provided by the mobile tag 400 are not correct, 
as will be explained later. The calibration node 420 may also 
obtain Such indication of incorrect estimation when the cali 
bration node 420 is at a known height with respect to the 
mobile tag 400 and the estimated height values by the mobile 
tag 400 are off with respect to the correct known values. In yet 
further embodiment, the height sensor is calibrated each time 
the calibration is possible to be carried out by any of the 
calibration nodes 420. 

0040. As shown in FIG. 2, for example, the system for 
calibrating the mobile tag 400 may further comprise the LTS 
control apparatus 440. The LTS control apparatus 440 may be 
configured to control operational parameters of the plurality 
of location tracking nodes 120 to 130 and the mobile tag 400. 
Naturally, there may be more than one mobile tag 400 in the 
area where the location tracking is carried out as shown in 
FIG.1. The LTS control apparatus 440 may control the opera 
tional parameters of each of them, for example. The LTS 
control apparatus 440 may monitor and control the transmis 
sion powers and other communication parameters, control 
detection parameters, detection thresholds, resolve link fail 
ures, etc. In an embodiment, the LTS control apparatus 440 
may be configured to determine a need for the calibration of 
the height sensor 410 on the basis of the LTS control appara 
tus 440 monitoring information related to the height of the 
mobile tag 400, wherein the information is received from at 
least one of the plurality of location tracking nodes. This is 
shown in FIG. 7 where the LTS control apparatus 440 obtains 
data related to the location and height of the mobile tag 400 
from LTS nodes 720 and 722. Upon noticing that the height of 
the mobile tag varies in an unexpected manner, the LTS 
control apparatus 440 may communicate a message recom 
mending to perform the calibration process. An example of 
unexpected manner is where the LTS control apparatus 440 
first obtains an indication from LTS node 720 indicating that 
the tag 400 is in the second floor. The node 720 may also 
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provide the estimated height of the mobile tag 400 to the LTS 
control apparatus 440. Letus assume that the estimated height 
at that point correctly indicates that the tag 400 is in the 
second floor. Then the LTS control apparatus 440 obtains an 
indication from LTS node 722 indicating that the tag 400 is in 
the first floor. The node 722 may likewise also provide the 
estimated height of the mobile tag 400 to the LTS control 
apparatus 440. Let us assume that the indicated estimated 
height of the mobile tag 400 now incorrectly indicates that the 
mobile tag 400 would still be in the second floor. However, the 
LTS control apparatus 440 may safely assume that the tag 400 
has moved to the first floor because the signal strength of the 
signal between the node 722 and the mobile tag 400 is suffi 
ciently strength, i.e. above a certain threshold, for example. In 
this case, the LTS control apparatus 440 may communicate a 
message recommending to perform the calibration process. 
The message may be transmitted to the mobile tag 400 via the 
nodes 720 and/or 722. Alternatively, the message may rec 
ommend the at least one of the calibration nodes to perform 
the calibration process as soon as possible. Such indication 
may be ofuse if the calibration process is otherwise scheduled 
to occur substantially periodically and the next calibration 
process would not take place at this point according to peri 
odic schedule. 

0041. In yet another embodiment, the LTS node 420 com 
prises a height sensor 430 as shown in FIG. 4 in addition to the 
known fixed height of the LTS node. Accordingly, the LTS 
node 420 with the height sensor 430 may provide height 
values to the LTS control apparatus 440. However, the control 
apparatus 440, obtaining the measured height values from the 
LTS node 420, may also comprise the information of the 
known fixed height of the LTS node 430. The control appa 
ratus 440 may compare the known height of the LTS node 420 
and the received estimated (measured) height and determine 
whether there is a difference between the values. Such differ 
ence of values existing is possible because the height sensor 
430 may not be providing correct values due to changed air 
temperature, need of calibration, etc. Upon noticing a differ 
ence between the height values, the control apparatus 440 
may determine the amount of the difference. The control 
apparatus 440 may apply the determined amount of differ 
ence between the height values in the height calibration pro 
cess for the values provided by the mobile tag 400. This is 
because the error in the estimated height provided by the LTS 
node 420 may, with a high probability, be substantially the 
same error as produced by the mobile tag 400 when the 
mobile tag 400 reports height values estimated by the height 
sensor 410 of the mobile tag 400. This is especially true when 
the height sensors 410 and 430 are of the same kind but also 
when they are of different kind operating under same com 
mon principles. As a result, the control apparatus may either 
apply the known errorin correcting the height values reported 
by the mobile tag 400 or calibrate the height sensor 410 of the 
mobile tag 400 as soon as possible. In other words, the control 
apparatus 440 may apply the determined amount of differ 
ence in the height calibration process by correcting the height 
values provided by the mobile tag 400 or by informing the 
mobile tag 400 of a required correction. The former option 
may allow for a correct height location of the mobile tag 400 
(i.e. one type of calibration process) without the mobile tag 
400 being calibrated or affected at all. Although explained 
that the control apparatus performs the comparison, determi 
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nation and correction, the above procedure may be performed 
solely the LTS node 420 when the LTS node 420 knows its 
own true height. 
0042. As said, the calibration node 420 may co-operate in 
the calibration process by forwarding data related to the cali 
bration process between the mobile tag 400 and the LTS 
control apparatus 440 of the location tracking network, 
wherein the LTS control apparatus 440 co-operates in carry 
ing out the calibration process, thus facilitating the central 
ized calibration process. An embodiment related to this is 
shown in FIG. 8. In FIG. 8, the tag 400 may in step 800 
estimate its height by using the height sensor comprised in the 
mobile tag 400. Once obtained the height estimation, the 
mobile tag 400 may in step 802 transmit a signal indicating 
the estimated height of the mobile tag 400 to the calibration 
node 420 co-operating in the calibration process. The calibra 
tion node 420 may then in step 804 transmit a signal indicat 
ing the received estimated height to the LTS control appara 
tus. In the simplest manner the calibration node 420 may 
forward the signal received from the mobile tag 400. How 
ever, the calibration node 420 may also add own attributes and 
form a new signal that is transmitted to the LTS control 
apparatus 440. The new attributes may comprise the correct 
height of the calibration node 420 if the LTS control apparatus 
440 is not otherwise aware of the correct height of the cali 
bration node 420, for example, and identification information 
of the tag 400 and the node 420. In step 806, the LTS control 
apparatus 440 may perform comparison between the esti 
mated height of the mobile tag 400 and the known height of 
the calibration node 420. It may be that the two height values 
should equal in the case the mobile tag 400 is at the same level 
as the calibration node 420. However, it may also be that there 
is a known offset between the reported heights. Such offset 
may be present in the embodiment of FIG. 6A, for example. 
It may also be that the calibration is performed at the floor 
accuracy. Then it is enough if the two heights indicate the 
same floor, for example. In steps 808 and 810 the LTS control 
apparatus 440 may transmit, to the mobile tag 400 via the 
calibration node 420, information related to the comparison 
result. The comparison result may thus indicate what the 
needed correction for the estimated heights is. The accuracy 
of the correction may depend of whether the calibration is to 
be made at the floor accuracy or at a more accurate level. In an 
embodiment, the comparison result indicates the needed cor 
rection in meters or in centimeters, for example. As a result, 
the mobile tag 400 may in step 812 perform the correction of 
the estimated height on the basis of the comparison result. 
Thus, the mobile tag 400 after the calibration process may 
provide correct height estimation values. Alternatively, steps 
808 to 812 may be omitted if the control apparatus 440 per 
form the calibration process so that the control apparatus 440 
corrects the reported values itself without informing the 
mobile tag 400 about the required correction. 
0043. As said, in an embodiment the calibration node 420 
comprises calibration means configured to carry out the cali 
bration process without calibration related input from the LTS 
control apparatus 440. Such embodiment is shown in FIG.9. 
In FIG. 9, the mobile tag 400 may in step 900 estimate its 
height by using the height sensor comprised in the mobile tag 
400. Once obtained the height estimation, the mobile tag 400 
may in step 902 transmit a signal indicating the estimated 
height of the mobile tag 400 to the calibration node 420 
co-operating in the calibration process. Once the calibration 
node 420 receives the signal indicating the estimated height 
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difference, the calibration node 420, knowing its own correct 
height, may in step 904 perform comparison between the 
estimated height of the mobile tag 400 and the known height 
of the calibration node 420 in the same way as the LTS control 
apparatus 440 does in connection to step 808 of FIG.8. The 
information of the correct height may be precoded to the 
calibration node 420, for example. As a result, the node 420 
may in step 906 transmit to the mobile tag 400 information 
related to the comparison result. Consequently, the mobile tag 
400 may in step 908 perform the correction of the estimated 
height on the basis of the comparison result, i.e. on the basis 
of the received signal indicating the difference between the 
two estimated and the correct height. Thus, the mobile tag 400 
may, after the calibration process, provide correct height esti 
mation values. Also here the steps 906 and 908 may be omit 
ted when the calibration node 420 perform the correction of 
height values. 
0044 FIG. 10 provides yet one alternative embodiment 
for carrying out the calibration process. In step 1000, the 
mobile tag 400 may estimate its height by using the height 
sensor comprised in the mobile tag 400. In step 1002, the 
calibration node 420 may transmit a signal indicating the 
known height of the calibration node 420 to the mobile tag 
400. The known height may be precoded to the calibration 
node 420 or received from the LTS control apparatus 440 
(although not shown in FIG. 10), for example. Once receiving 
the signal indicating the known height of the calibration node 
420, the mobile tag 400 may itself in step 1004 perform the 
comparison between the estimated height of the mobile tag 
400 and the known height of the calibration node 420 in the 
same way as the LTS control apparatus 440 does in step 808 
of FIG.8 or the calibration node 420 does in step 904 of FIG. 
9. Consequently, the mobile tag 400 may in step 1006 perform 
the correction of the estimated height on the basis of the 
comparison result. Thus, the mobile tag 400 may, after the 
calibration process, provide correct height estimation values. 
0045. As is clear from the above embodiment, the mobile 
tag 400 may obtain an indication of the height difference 
between the estimated height of the mobile tag 400 and the 
known height of a calibration node 420 in various manners. 
For example, by performing the comparison itself or by 
receiving a signal from the calibration node 420 or from the 
LTS control apparatus 440. This provides flexibility to the 
calibration process because each mobile tag 400 need not 
necessarily perform he calibration process in the same man 

. 

0046. As said, although it is shown in FIGS. 8, 9 and 10 
that the mobile tag 400 performs the correction, it may also be 
that the correction is applied by the calibration node 420 or by 
the LTS control apparatus 440 when receiving height esti 
mates from the mobile tag 400. In this case, the mobile tag 
400 need not perform the correction. This provides easier 
implementation of the mobile tag 400. 
0047. In the calibration processes as shown in FIGS. 8 to 
10, the calibration node 420 or the mobile tag 400 may detect 
that the mobile tag 400 is at a known height with respect to the 
calibration node 420. The known height with respect to the 
calibration node 420 may indicate that the calibration node 
420 and the mobile tag 400 are at the same heights, such as in 
FIG. 6B. The known height may alternatively indicate that 
there is a known offset between the heights of the mobile tag 
400 and the calibration node 420, as shown in FIG. 6A. In an 
embodiment, the known height may indicate that the calibra 
tion node 420 and the mobile tag 400 are at the same floor, as 
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shown in FIG. 5, for example. After such detection is made, 
either the mobile tag 400 or the calibration node 420 may 
transmit a signal to the calibration node 420 or to the mobile 
tag 400, respectively. The signal may indicate that the cali 
bration process may be started. All of this may happen with 
out any user invention. 
0048 Let us again look at FIG. 4 which illustrates block 
diagrams of the mobile tag 400, the LTS node 420 and the LTS 
control apparatus 440. The apparatuses 400, 420 and 440 may 
each comprise at least one processor and at least one memory 
including a computer program code, wherein the at least one 
memory and the computer program code are configured, with 
the at least one processor, to cause the corresponding appa 
ratus to carry out any of the embodiments related to the 
calibration of the height sensor. It should be noted that FIG. 4 
shows only the elements and functional entities required for 
understanding the apparatuses. Other components have been 
omitted for reasons of simplicity. The implementation of the 
elements and functional entities may vary from that shown in 
FIG. 4. The connections shown in FIG. 4 are logical connec 
tions, and the actual physical connections may be different. 
The connections can be directorindirect and there can merely 
be a functional relationship between components. It is appar 
ent to a person skilled in the art that the apparatuses may also 
comprise other functions and structures. 
0049. The mobile tag 400 may comprise a casing and a 
strap used for attaching the mobile tag 400 around a neck or 
a wrist of a user in order to carry it conveniently. The mobile 
tag 400 may equally be attached to another personal elec 
tronic device carried or worn by the user, e.g. a mobile phone, 
a laptop, or apparel. As said, the mobile tag 400 may be 
configured to communicate with at least one LTS node at a 
given time at least for the purposes of determining the loca 
tion of the mobile tag. The tag 400 may comprise a control 
circuitry 402 for controlling the operation of the mobile tag 
400, and a memory 404 for storing information, such as 
identifier of the tag 400 or of the LTS nodes, data related to the 
height calibration process, such as the correction value for the 
estimated heights. The mobile tag 400 may further comprise 
a user interface circuitry 408 for turning the tag 400 on or off, 
for example. The user interface circuitry 408 may also com 
prise a display, input means, speaker, microphone, etc. Alter 
natively, the user interface circuitry 408 may be used to con 
nect the tag 400 to another apparatus through which the user 
control of the tag 400 is to take place. Such external apparatus 
may be a mobile phone, for example. The mobile tag 400 may 
further comprise radio interface components or communica 
tion circuitry 406 providing the tag 400 with radio commu 
nication capabilities within the location tracking network. 
The radio interface components 406 may further perform the 
location tracking and to receive operational parameters from 
the LTS control apparatus, for example. The radio interface 
components may apply a Bluetooth protocol, for example. 
The memory 404 may be connected to the control circuitry 
402 as shown in the FIG. 4. As the mobile tag 400 may be a 
battery operated apparatus, the tag 400 may further comprise 
a charging unit 414 for co-operating in charging the mobile 
tag 400 from an external power source via a power cord, for 
example, as shown in connection to FIG. 6B. The charging 
unit 414 may thus comprise components for receiving the 
charging cord from the external power source, for example. 
Alternatively, the charging unit 414 may be configured to 
operate by applying magnetic fields in the charging, instead 
of the electric cord. The calibration means 412 may perform 
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the correction of the estimated height values or adjust the 
height sensor 410 to provide correct values. In some embodi 
ments the calibration means 412 may further perform the 
comparison between the correct and the estimated height. 
0050. The calibration node 420 may be installed to a wall, 
ceiling, or to any other fixed or substantially fixed structure 
such that the location of the calibration node 420 will be 
static. The calibration node 420 may be connected to a mains 
power source to provide the calibration node 420 with electric 
power, or the calibration node 420 may be battery-operated, 
or both. The calibration node 420 may be disposed to co 
operate with other nodes in covering an area, wherein the 
plurality of location tracking nodes is configured to carry out 
location tracking in the area. The node 420 may comprise a 
control circuitry 422 for controlling the operation of the node 
420. The circuitry 422 may, for example, control the transmit 
power of the node 420. The node may also comprise a com 
munication circuitry 426 for communicating with the tag 400 
and/or with the LTS control apparatus 440. The memory 424 
may be used to store information related to the correct height 
of the calibration node 420 and other information related to 
the calibration process, for example. The calibration node 420 
may also comprise a calibration means 432 for performing 
the comparison of the estimated height and the correct height 
and/or for applying a correction to the estimated height when 
the mobile tag itself may not perform Such correction, for 
example. 
0051. The LTS control apparatus, 440 may comprise con 
trol circuitry 442 which may comprise a location tracking 
circuitry configured to monitor for the locations of the mobile 
tags on the basis of input from the LTS nodes. The control 
circuitry 442, which may also be a control module, may be 
configured to control operational parameters of the LTS 
nodes and the mobile tags. The control circuitry 442 may, for 
example, monitor and control the transmission powers and 
other communication parameters, control detection param 
eters such as the above-mentioned threshold(s), resolve link 
failures, etc. The LTS control apparatus 440 may also com 
prise a memory 444 comprising an LTS node database and a 
mobile tag database. The databases may be used to store 
information related to the corresponding elements. For 
example, the LTS node database may keep information of the 
identifiers of the LTS nodes and the location and height of the 
LTS nodes, for example. The mobile tag database may store 
information regarding the location of each of the mobile tags 
and the identifiers of the mobile tags, for example. The LTS 
control apparatus 440 may also comprise a user interface 448 
which may allow the user to control the location tracking 
system, if needed. The UI 448 may comprise a display, input 
means, speaker, microphone, etc. A communication circuitry 
446 may be used for communicating with the LTS nodes and 
the mobile tags by means of a Bluetooth communication 
protocol. However alternative communication protocols are 
not excluded. The LTS control apparatus 440 may also com 
prise calibration means 452 for co-operating in the calibration 
process of the height sensor 410 of the mobile tag 400. The 
calibration means 452 may perform the comparison of the 
estimated height and the correct height, apply a correction to 
the estimated height when the mobile tag itself may not per 
form such correction, for example. 
0.052 The calibration means 412, 432 and/or 452 may 
each comprise a circuitry configured to perform the needed 
operations with respect to the calibration process as described 
in connection to FIGS. 1 to 10. An example circuitry may be 
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a comparison circuitry for performing the comparison 
between the estimated and correct heights, for example. As is 
clear to a skilled person from the embodiments related to the 
Figures, calibration means may not be needed in each of the 
elements 400, 420 and 440. 
0053. The at least one processor or control circuitry 402, 
422, and 442 and the circuitries within the calibration means 
412, 432 and/or 452 may be implemented with a separate 
digital signal processor provided with Suitable Software 
embedded on a computer readable medium, or with a separate 
logic circuit. Such as an application specific integrated circuit 
(ASIC). The at least one processor may comprise an interface, 
Such as computer port, for providing communication capa 
bilities. 

0054 As used in this application, the term “circuitry 
refers to all of the following: (a) hardware-only circuit imple 
mentations. Such as implementations in only analog and/or 
digital circuitry, and (b) combinations of circuits and Software 
(and/or firmware), such as (as applicable): (i) a combination 
of processor(s) or (ii) portions of processor(s)/software 
including digital signal processor(s), Software, and memory 
(ies) that work together to cause an apparatus to perform 
various functions, and (c) circuits, such as a microprocessor 
(s) or a portion of a microprocessor(s), that require Software 
or firmware for operation, even if the software or firmware is 
not physically present. This definition of circuitry applies to 
all uses of this term in this application. As a further example, 
as used in this application, the term “circuitry would also 
cover an implementation of merely a processor (or multiple 
processors) or a portion of a processor and its (or their) 
accompanying Software and/or firmware. The term “circuitry 
would also cover, for example and if applicable to the par 
ticular element, a baseband integrated circuit or applications 
processor integrated circuit for a mobile phone or a similar 
integrated circuit in a server, a cellular network device, or 
another network device. 

0055. The techniques and methods described herein may 
be implemented by various means. For example, these tech 
niques may be implemented in hardware (one or more 
devices), firmware (one or more devices), software (one or 
more modules), or combinations thereof. For a hardware 
implementation, the apparatus(es) of embodiments may be 
implemented within one or more application-specific inte 
grated circuits (ASICs), digital signal processors (DSPs), 
digital signal processing devices (DSPDs), programmable 
logic devices (PLDs), field programmable gate arrays (FP 
GAS), processors, controllers, micro-controllers, micropro 
cessors, other electronic units designed to perform the func 
tions described herein, or a combination thereof. For 
firmware or software, the implementation can be carried out 
through modules of at least one chip set (e.g. procedures, 
functions, and so on) that perform the functions described 
herein. The software codes may be stored in a memory unit 
and executed by processors. The memory unit may be imple 
mented within the processor or externally to the processor. In 
the latter case, it can be communicatively coupled to the 
processor via various means, as is known in the art. Addition 
ally, the components of the systems described herein may be 
rearranged and/or complemented by additional components 
in order to facilitate the achievements of the various aspects, 
etc., described with regard thereto, and they are not limited to 
the precise configurations set forth in the given figures, as will 
be appreciated by one skilled in the art. 
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0056. Thus, according to an embodiment, the apparatus 
comprises processing means configure to cause the apparatus 
to carry out any of the embodiments of any of the FIGS. 1 to 
10. In an embodiment, the at least one processor 402,422, and 
442, the memory 404, 424, and 444, respectively, and an 
associated computer program code form an embodiment of 
processing means for carrying out the embodiments of the 
invention. 
0057 Embodiments as described may also be carried out 
in the form of a computer process defined by a computer 
program. The computer program may be in source code form, 
object code form, or in Some intermediate form, and it may be 
stored in Some sort of carrier, which may be any entity or 
device capable of carrying the program. For example, the 
computer program may be stored on a computer program 
distribution medium readable by a computer or a processor. 
The computer program medium may be, for example but not 
limited to, a record medium, computer memory, read-only 
memory, electrical carrier signal, telecommunications signal, 
and Software distribution package, for example. 
0.058 Even though the invention has been described above 
with reference to an example according to the accompanying 
drawings, it is clear that the invention is not restricted thereto 
but can be modified in several ways within the scope of the 
appended claims. Therefore, all words and expressions 
should be interpreted broadly and they are intended to illus 
trate, not to restrict, the embodiment. It will be obvious to a 
person skilled in the art that, as technology advances, the 
inventive concept can be implemented in various ways. Fur 
ther, it is clear to a person skilled in the art that the described 
embodiments may, but are not required to, be combined with 
other embodiments in various ways. 

1. A system for carrying out a height calibration process in 
a wireless indoor location tracking network, comprising: 

a plurality of fixed location tracking nodes disposed 
indoors to cover an indoor area, wherein the plurality of 
fixed location tracking nodes is configured to carry out 
location tracking in the indoor area; 

a mobile tag configured to communicate with at least one 
location tracking node at a given time at least for the 
purposes of determining the location of the mobile tag, 
wherein 

the mobile tag comprises a height sensor configured esti 
mate the height of the mobile tag; and 

at least one location tracking node of the plurality of fixed 
location tracking nodes is a calibration node configured 
to co-operate in carrying out a height calibration process 
during operation of the location tracking network, 
wherein the height of each calibration node is known. 

2. The system on claim 1, wherein the calibration process is 
carried out without user intervention. 

3. The system of claim 1, wherein the height of the at least 
one calibration node is known at a floor accuracy. 

4. The system of claim 3, wherein a calibration node is 
configured to co-operate in carrying out the calibration pro 
cess when the mobile tag is in the coverage area of the cali 
bration node and the mobile tag is in the same floor as the 
calibration node, wherein the calibration process is carried 
out at a floor accuracy. 

5. The system of claim 3, wherein, upon detecting the 
mobile tag by several calibration nodes or upon detecting 
several calibration nodes by the mobile tag, carrying out the 
calibration process with the calibration node obtaining or 
providing the strongest signal with respect to the mobile tag. 
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6. The system of claim 1, the system further comprising: 
at least one charging apparatus comprising a calibration 

node, wherein the height calibration process is carried 
out when the mobile tag or an apparatus coupled to the 
mobile tag is being charged by one of the at least one 
charging apparatus. 

7. The system of claim 1, further comprising: 
a control apparatus of the location tracking network, 

wherein the control apparatus is configured to control 
operational parameters of the location tracking network, 
wherein 

the control apparatus is further configured to determine a 
need for the height calibration process on the basis of the 
control apparatus monitoring information related to the 
height of the mobile tag, wherein the information is 
received from at least one of the plurality of fixed loca 
tion tracking nodes; and 

upon noticing that the height of the mobile tag varies in an 
unexpected manner, communicating a message recom 
mending to perform the calibration process. 

8. The system of claim 1, wherein the calibration node 
forwards data related to the calibration process between the 
mobile tag and a control apparatus of the location tracking 
network, wherein the control apparatus cooperates in carry 
ing out the calibration process and is configured to control 
operational parameters of the location tracking network. 

9. The system of claim 1, wherein the calibration node 
comprises calibration means configured to carry out the cali 
bration process without calibration related input from a con 
trol apparatus of the location tracking network, wherein the 
control apparatus is configured to control operational param 
eters of the location tracking network. 

10. The system of claim 1, wherein the calibration node 
further comprises a height sensor configured to estimate the 
height of the calibration node, wherein the true height of each 
calibration node is additionally known; and the system further 
performs the steps of: 

comparing the known true height of the calibration node 
and the estimated height of the calibration node and 
determining whether there is a difference between the 
height values; 

upon noticing a difference between the height values, 
determining the amount of the difference; and 

applying the determined amount of difference in the height 
calibration process by correcting the height values pro 
vided by the mobile tag or by informing the mobile tag of 
a required correction. 

11. A method for carrying out a height calibration process 
in a wireless indoor location tracking network, the method 
comprising: 

estimating height of a mobile tag by applying a height 
sensor comprised in the mobile tag: 

obtaining an indication of a height difference between the 
estimated height of the mobile tag and the known height 
of a calibration node, wherein the calibration node is 
configured to co-operate in carrying out a height cali 
bration process during operation of the indoor location 
tracking network, and the calibration node is one of a 
plurality of fixed location tracking nodes disposed 
indoors to cover an indoor area and configured to carry 
out indoor location tracking of the mobile tag; and 

performing a correction of the estimated height on the basis 
of the received signal indicating the difference. 
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12. The method of claim 11, wherein the calibration pro 
cess is performed when the mobile tag or the apparatus 
coupled to the mobile tag is being charged by one of at least 
one charging apparatus comprising the calibration node. 

13. A method for carrying out a height calibration process 
in a wireless indoor location tracking network, the method 
comprising: 

detecting, by a calibration node, that a mobile tag compris 
ing a height sensor is at a known height with respect to 
the calibration node, wherein the calibration node is 
configured to co-operate in carrying out a height cali 
bration process during operation of the location tracking 
network; 

co-operating in the height calibration process, wherein 
height of the calibration node is known and the calibra 
tion node is one of a plurality of fixed location tracking 
nodes disposed indoors to cover an indoor area and 
configured to carry out indoor location tracking of the 
mobile tag. 

14. The method of claim 13, wherein the calibration node 
is comprised in a charging apparatus and the height calibra 
tion process is carried out when the mobile tag oran apparatus 
coupled to the mobile tag is being charged by one of the at 
least one charging apparatus. 

15. An apparatus for carrying out a height calibration pro 
cess in a wireless location tracking network, the apparatus 
comprising: 

at least one processor and at least one memory including a 
computer program code, wherein the at least one 
memory and the computer program code are configured, 
with the at least one processor, to cause the apparatus at 
least to: 

estimate height of a mobile tag by applying a height sensor 
comprised in the mobile tag: 

obtain an indication of a height difference between the 
estimated height of the mobile tag and the known height 
of a calibration node, wherein the calibration node is 
configured to co-operate in carrying out a height cali 
bration process during operation of the indoor location 
tracking network, and the calibration node is one of a 
plurality of fixed location tracking nodes disposed 
indoors to cover an indoor area and configured to carry 
out indoor location tracking of the mobile tag; and 

perform a correction of the estimated height on the basis of 
the received signal indicating the difference. 

16. The apparatus of claim 15, wherein the calibration 
process is performed when the mobile tag or the apparatus 
coupled to the mobile tag is being charged by one of at least 
one charging apparatus comprising the calibration node. 

17. An apparatus for carrying out a height calibration pro 
cess in a wireless location tracking network, the apparatus 
comprising: 

at least one processor and at least one memory including a 
computer program code, wherein the at least one 
memory and the computer program code are configured, 
with the at least one processor, to cause the apparatus at 
least to: 

detecting that a mobile tag comprising a height sensor is at 
a known height with respect to the apparatus, wherein 
the calibration node is configured to co-operate in car 
rying out a height calibration process during operation 
of the location tracking network; 

co-operate in the height calibration process, wherein 
height of the calibration node is known and the calibra 
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tion node is one of a plurality of fixed location tracking 
nodes disposed indoors to cover an indoor area and 
configured to carry out indoor location tracking of the 
mobile tag. 

18. The apparatus of claim 17, wherein the apparatus is 
comprised in a charging apparatus and the height calibration 
process is carried out when the mobile tag or an apparatus 
coupled to the mobile tag is being charged by one of the at 
least one charging apparatus. 

k k k k k 


